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DETAILED ACTION 
Priority 

1 . Receipt is acknowledged of papers submitted under 35 U.S.C 1 19(a)-(d), which papers 
have been placed of record in the file. 



Information Disclosure Statement 

2. The information disclosure statement (IDS) has been considered by the examiner. 



Claim Rejections - 35 USC §102 
3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 
122(b), by another filed in the United States before the invention by the applicant for 
patent or (2) a patent granted on an application for patent by another filed in the United 
States before the invention by the applicant for patent, except that an international 
application filed under the treaty defined in section 351(a) shall have the effects for 
purposes of this subsection of an application filed in the United States only if the 
international application designated the United States and was published under Article 
21(2) of such treaty in the English language. 



4. Claims 1-25 are rejected under 35 U.S.C. 102(e) as being anticipated by Tomita, US 
Patent Application Publication 2004/0240366. 

The instant application is drawn to an electron beam lithography method for performing 
lithography of elements included in a pattern by scanning a disk having resist coated thereon, 
placed on a rotating stage which is movable in a radial direction of the disk, with an electron 
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beam while rotating the rotating stage, comprising the steps of: performing scanning of the 
electron beam so as to fill in an element shape by oscillating the electron beam having a beam 
diameter smaller than a minimum width of the element shape in a direction intersecting the 
circumferential direction while rotating the disk unidirectionally. 

Tomita teaches a recording disc capable of recording a recording mark in a reproduction 
control data area of a recording disc for authoring. In the recording disc, a disc address 
indicating a position on the disc is recorded at a constant linear velocity in advance and has an 
information data area where a recording mark string carrying information data is recorded. 
Further, this recording disc includes a reproduction control data area where a disc address is 
recorded at a constant angular velocity in advance and recording marks in the recording mark 
string carrying the reproduction control data are to be recorded in the direction orthogonal to a 
plurality of adjacent tracks. 

Referring to FIG. 3, schematically illustrated is an apparatus for fabricating a master disc, 
which is later used to fabricate recording discs for authoring, according to an embodiment of the 
present invention. 

A master disc 15 has a resist layer formed on its upper surface. A spindle motor 17 
rotates the master disc 15 at a constant angular velocity or a constant linear velocity. A feed 
stage 18 moves the master disc 15 and spindle motor 15 in a radial direction of the master disc 
15. An electron beam device 10 irradiates an electron beam to the surface of the resist layer of 
the master disc 15. A controller 25 controls the electron beam device 10, spindle motor 17 and 
feed stage 18 in a manner described below. 
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First, the controller 25 generates a wobble signal having a fixed amplitude. The wobble 
signal has a waveform that corresponds to a disc address, which indicates a position on the disc. 
For example, if one bit of the disc address indicates a logic level 1, the controller 25 generates a 
wobble signal having a waveform shown in FIG. 4A in a predetermined period T. If one bit of 
the disc address indicates a logic level 0, the controller 25 generates a wobble signal having a 
waveform shown in FIG. 4B in the predetermined period T. Then, the controller 25 controls 
(operates) the electron beam device 10 in order to oscillate the axis of the electron beam in the 
disc radial direction based on the wobble signal. As a result, the electron beam device 10 
irradiates the electron beam on the resist layer of the master disc 15 while the electron beam axis 
is oscillating in the disc radial direction in accordance with the wobble signal of FIG. 4A or 4B. 
During this operation, the controller 25 controls the feed stage 18 such that the electron beam 
irradiation position on the resist layer surface gradually moves from the inside of the disc toward 
the outside of the disc. 

The controller 25 causes the spindle motor 17 to rotate such that a relative moving speed 
between a spot formed at a position of irradiation of the electron beam and the master disc 
surface is constant (fixed linear velocity) while the electron beam is being irradiated to those 
portions of the resist layer surface which correspond to the lead-in area 2 and information data 
area 1 shown in FIG. 1. 

On the other hand, the controller 25 causes the spindle motor 17 to rotate such that the 
master disc 15 rotates at a constant angular velocity while the electron beam is being irradiated to 
those portions of the resist layer surface, which correspond to the PEP area 4 shown in FIG. 1 . 
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Additionally, the PLL circuit 76 generates a clock signal CK having a predetermined 
frequency which is phase-synchronized with the wobble signal WOB, and supplies the clock 
signal to a recordation signal processing circuit 79. The disc address extraction circuit 77 uses 
the waveform of the wobble signal WOB, as shown in FIG. 4A or 4B, to extract the address on 
the recording disc 73 (disc address) currently traced by the recordation/reproduction head 71. 
The disc address extraction circuit 77 then supplies a disc address signal AD, which indicates the 
disc address, to the recordation signal processing circuit 79. The rotation speed controlling 
circuit 78 generates a rotation speed signal RV that specifies (determines) an appropriate rotation 
speed to cause the frequency of the wobble signal WOB to match a predetermined reference 
frequency. The rotation speed control circuit 78 supplies the rotation speed signal RV to the 
spindle motor 72. 

When the recordation signal processing circuit 79 records information data in the 
information data area 1 1 of the recording disc 73, the recordation signal processing circuit 79 
first performs a predetermined modulation process to the information data to obtain a modulated 
information signal The recordation signal processing circuit 79 then supplies the modulated 
information signal to the recordation/reproduction head 71 based on the disc address signal AD 
at a timing decided by the clock signal CK. The recordation/reproduction head 71 generates a 
recordation beam having an optical power, which corresponds to the modulated information 
signal, and irradiates the recordation beam on the land track LT in the information data area 11. 
Since the land track LT is formed at the constant linear velocity in the information data area 11, 
the spindle motor 72 causes the recording disc 73 to rotate such that the relative movement speed 
between the beam spot of the recordation beam and the surface of the recordation disc 73 



Application/Control Number: 10/665,145 Page 6 

Art Unit: 1756 

becomes a constant value. By the above-described operation, a string of recordation marks, 
which correspond to the modulated information signal, is recorded on the land track LT in the 
information data area 1 1 of the recordation disc 73 at a constant linear velocity. 
Based on this, claims 1-25 are anticipated. 

5. Claims 1-25 are rejected under 35 U.S.C. 102(e) as being anticipated by Wada, US Patent 
Application Publication 2002/0172130. 

The instant application is drawn to an electron beam lithography method for performing 
lithography of elements included in a pattern by scanning a disk having resist coated thereon, 
placed on a rotating stage which is movable in a radial direction of the disk, with an electron 
beam while rotating the rotating stage, comprising the steps of: performing scanning of the 
electron beam so as to fill in an element shape by oscillating the electron beam having a beam 
diameter smaller than a minimum width of the element shape in a direction intersecting the 
circumferential direction while rotating the disk unidirectionally. 

The prior art reference provides us with a description in reference to FIGS. 3A to 3C with 
regard to how to move the beam spot, provided that the positions of the walls of the groove G are 
fixed in the radial direction of the optical disk DK and that an overlapping area is provided for 
one scan each. FIG. 3 A shows how the beam spot moves to form the groove G in the optical 
disk DK, and FIGS. 3B and 3C show a change in the position of the beam spot on the optical 
disk DK, which occurs during the formation of the groove G. 

In the above-mentioned example shown in FIGS. 2 A to 2C, an overlapping area is not 
provided for one scan each, and therefore, each of the walls OUT and IN of the groove G formed 
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as shown in FIG. 2 A has a shape formed of a series of arcs of circles each corresponding to the 
shape of the beam spot BS, so that this causes changes in the shapes of the walls OUT and IN 
and thus leads to a drop in the signal-to-noise ratio of recorded information under reproduction. 
In an example shown in FIGS. 3A to 3C, the number of overwrite operations per unit length in 
the X-direction is therefore set to N (in other words, N scans take place per unit length in the X- 
direction) in order to form the groove G having the smoothest possible walls OUT and IN. 

More specifically, as shown in FIG. 3 A., the above-mentioned dose of electrons must be 
always fixed at the same value as the value of the dose of electrons of the example shown in FIG. 
2A in order to form the groove G having a uniform width W through the scanning of the beam 
spot BS under the assumption that the optical disk DK does not rotate as in the case of the 
example shown in FIG. 2A, and therefore it is necessary to repeat the following scanning: the 
scanning of the beam spot BS at a constant linear velocity V.sub.Y=NV.sub.O in the Y-direction; 
and the scanning of the beam spot BS at the same linear velocity V.sub.Y in the direction 
opposite to the direction of the immediately preceding scanning after moving the beam spot BS 
in the X-direction by the diameter d divided by the number N of overwrite operations after the 
end of the scanning by the width W. 

As in the case of the example shown in FIG. 2B, the description is then given with 
reference to FIG. 3B with regard to a change in the position of the beam spot BS on the optical 
disk DK with respect to time, which is caused by the movement of the beam spot BS shown in 
FIG. 3 A (under the assumption that the optical disk DK does not rotate). A change in position in 
the Y-direction assumes a triangular waveform due to the above-mentioned movement of the 
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beam spot BS in the Y-direction, as shown in an upper graph of FIG. 3B. The amplitude of the 
wave is fixed at the value W, and the slope thereof is fixed at the linear velocity NV.sub.O. 

Therefore, when the linear velocity V.sub.O and the diameter d of the beam spot BS are 
previously determined, control (i.e., modulation) of the product f. times. .delta, according to 
information to be carried on the walls OUT and IN allows changing the width of the groove G, 
that is, the positions of the walls OUT and IN in the radial direction, according to information to 
be carried on the groove G. while keeping the dose of electrons constant, and incidentally, f 
denotes a frequency for the scanning of the beam spot BS (hereinafter, the frequency is 
appropriately referred to as a wobble frequency), and .delta, denotes a step width in the X- 
direction. In other words, when the groove G is formed keeping the product f. times.. delta, 
fixed, this makes a difference in the dose of electrons between wide and narrow portions of the 
groove G. 

The above equation (12) indicates that the above-described modulation of the product 
f. times.. delta, according to information to be carried on the walls OUT and IN is equivalent to 
modulation of the linear velocity V.sub.L of the optical disk DK according to the information. 

Accordingly, modulating the width W of the groove G according to information to be 
carried on the groove G, while keeping the dose of electrons constant can be accomplished by 
changing the wobble frequency f or the step width .delta, in inverse proportion to the width W. 
Consequently, a change in either of the wobble frequency f and the step width .delta, can be 
accomplished by controlling the linear velocity V.sub.L of the optical disk DK in itself. In actual 
fact, if low frequency components of a signal corresponding to information to be recorded 
through changes in the positions of the walls OUT and IN in the radial direction are small in 
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magnitude, the position of the beam spot BS in the X-direction is controlled as shown in FIG. 2C 
or 3C by using the above-mentioned linear velocity V.sub.L as its average value and keeping the 
linear velocity V.sub.L constant, and thus, this control can obtain the result equivalent to the 
result of the above-described control of the linear velocity V.sub.L. 
Also refer to claims 8-14 of the Publication. 
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examiner should be directed to Christopher G. Young whose telephone number is 571-272-1394. 
The examiner can normally be reached on Monday-Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mark Huff can be reached on 571-272-1385. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 




CHRISTOPHER 6- Y 
PRIMARY E^MH 



ING 
INER 



